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h i g h l i g h t s
We demonstrated, for the first time, that interictal high frequency oscillations (HFOs) can be used to localize the seizure onset zone (SOZ) in a group of patients with epilepsy and normal MRI. Fast ripples and ripples are more specific and accurate than spike to delineate the SOZ in patients with epilepsy and normal MRI. In non-lesional epileptic patients with more than one SOZ there were no significant differences between the leading and the secondary SOZ regarding the rates of HFOs.
a b s t r a c t
Objective: We aim to analysis the relationship between HFOs-generating regions and the seizure onset zone (SOZ) in epileptic patients without a visible lesion on MRI. Methods: Intracerebral EEGs were recorded in 17 patients with intractable focal seizures and normal MRIs. The rates of interictal HFOs and spikes inside and outside the SOZ were analyzed as well as the specificity, sensitivity and accuracy of HFOs and spikes to determine the SOZ. Results: The mean rate of spikes, ripples and fast ripples (FR) was higher in the SOZ than in the non-SOZ channels. In regard to the identification of the SOZ the sensitivity was 91% for spikes, 91% for ripples and 66% for FR, the specificity was 30% for spikes, 42% for ripples and 80% for FR, and the accuracy was 44% for spikes, 54% for ripples and 76% for FR. Conclusions: The rates of spikes and HFOs were higher inside than outside the SOZ. However, HFOs are also more specific and accurate than spikes to delineate the SOZ. Significance: Analysis of interictal HFOs during 5-10 min of sleep recording is a good tool to localize the SOZ in patients with epilepsy and normal MRI, and could potentially reduce the duration of chronic intracerebral EEG recordings. Ó 2011 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Patients with intractable focal epilepsy and normal MRI represent 20-40% of patients undergoing presurgical evaluation (Carne et al., 2004; Hong et al., 2002; Kutsy, 1999) . These patients usually have a less favorable surgical outcome compared to patients with focal epileptogenic lesions seen on MRI (Blume et al., 2004; Tonini et al., 2004; Chapman et al., 2005; Tellez-Zenteno et al., 2010) . This is explained by the lack of a reliable marker of the epileptic tissue. Although intracranial electroencephalography (iEEG) can provide in selected cases accurate information about the seizure onset zone (SOZ) (Isnard, 2004; Cossu et al., 2005; McGonigal et al., 2007; Nobili et al., 2007; Wetjen et al., 2009 ) in most patients with epilepsy and normal MRI no single test or combination of tests predict postoperative seizure outcome (Chapman et al., 2005) .
Studies over the last decade suggest that localized high frequency oscillations (HFOs) detected during iEEG recordings are linked to the region generating seizures (Bragin et al., 1999a,b; Staba et al., 2002; Jacobs et al., 2008 Jacobs et al., , 2010 and HFO-generating regions identify SOZ with greater sensitivity and specificity compared to spiking-generating regions (Jacobs et al., 2008) . HFOs were also found to be a marker for the SOZ independent of the underlying lesion and the highest rates of HFOs were in areas in which the lesion and SOZ overlap, although they were infrequent in lesional regions not related with the SOZ (Jacobs et al., 2009 ).
